Project Statement of Work
The research project includes four tasks: (1) GCM diagnosis, (2) climate data preparation, (3) climate data analysis, and (4) the relationship between large-and regionalscale climates to address the following two scientific issues:
• The need for quality-assured climate data to study long term regional climate changes and to validate model simulated regional climate
• The need to understand the differences among GCMs in the simulations of present climate and climate changes due to increasing CO2 and other trace gases
Project Progress t_CM Diagnosis
For this task, we continue participating in two activities: AMIP/FANGIO and the IPCC. For AMIP/FANGIO, we have used two NCAR GCMs, the CCM1 and the GENESIS, to conduct climate simulations with specified 1979-1992 sea surface temlSerature. In CCM1 simulations, the model catches the major observed features of anomalous precipitation patterns of summer monsoon in China during 1982-83 and 1986-87 El Nino events; these features include floods in Yangtze River valley and droughts in Southeastern China. In GENESIS simulation, we have examined the effect on climate simulations of a new ozone climatology derived from TOMS, SAGE and ozonesondes. Preliminary results suggest that the temperature structure is quite different between the new dataset, which includes the longitudinal variation, and the old dataset, which considers zonal mean. We have also diagnosed the cloud-radiative forcing in the GENESIS simulations. These results were presented at the AMIP/FANGIO meeting May 10-14 1993, Bologna, Italy.
We were invited to participate in the 1993 IPCC WG 1 activity. The first meeting, "The Impact on Climate of Ozone Change and Aerosols," was held May 17-19, 1993 in Hamburg, Germany. The workshop, focusing on the impact of ozone change and aerosols, is a planning meeting to launch the research activities in preparation for the 1994 IPCC report. The meeting, attended by over fifty participants, was organized in the following ways: topic presentation on the first day, subgroup discussion on the second day and summary report in the morning of the third day. The subgroups include: Ozone, Stratospheric Aerosol, and Tropospheric Aerosol. The recommendation in the Ozone subgroup calls for additional research to clarify the statement made in the 1992 IPCC report and the 1991 WMO report concerning the climatic effect of lower stratospheric ozone depletion. In addition, the concept of radiative forcing as an index for climate response for ozone and aerosol is being questioned.
• Climate Data Preparation
Effort was spent to revise the manuscript of the reconstruction and analysis of Beijing cloudiness, which has been accepted for publication in the Journal of Climate. The study includes two parts: the first concerns the interannual variation of the observed cloudiness, solar radiation reaching the surface, surface air temperature, precipitation, humidity, and number of rain-days for the period ; and the second reconstructs the cloudiness for the period 1875-1950 using the rain-day information contained in the Clear-RainRecords.
In addition, we continue the documentation of the procedure used to reconstruct the climate data using the historical documents archived in the First National Historical Museum in Beijing. Presently, a preliminary draft is ready. This effort is a collaboration with Prof. Pei-Yuan Zhang and Prof. Quansheng Ge (presently visiting ASRC) of the Institute of Geography.
Climate Data Analy.sis
We continue the diagnostic study of the monsoon circulations and their association with low frequency oscillations in the low-and mid-latitude ocean-atmosphere system through analyzing both the observations and GCM simulations.
Two manuscripts are in preparation. The first manuscript documents the study of Asia monsoon movement using the satellite measured outgoing longwave radiation as an index while the second study develops a pair of indices which reflect the location and intensity of summer monsoon in China. For the latter, the indices can be used to quantify the ability of GCM in simulating the monsoon.
Relation between L_lrge-and R.egional Scale Climates
The manuscript of documenting the interannual variability and its changes due to the greenhouse effect has been completed and submitted to .Global _lnd Planetary_ Change for publication.
In the study, we analyze two 100-years GCM simulations of the present climate and climate warming due to the enhanced greenhouse effect. Comparisons of the variability between the model present climate and the observation are also conducted. The results suggest that the model is capable of simulating some of the observed large scale features such as the global and hemispheric mean surface air temperature and Arctic sea-ice extent. However, it is less satisfactory in simulating the climate variability especially over the land areas.
In addition to the research activities mentioned above, effort has been spent to coordinate the US/DOE-PRC/CAS joint project on the greenhouse effect. The effort includes the planning for the September 20-24, 1993 Science Team Meeting in Beijing.
Project Plan for the Remaining Period
We plan to continue the on-going studies mentioned above with focus on the documentation of the proxy data procedure.
• ' 4.
Plan for Next Year
For Task 1, we plan to continue the diagnoses of the GCM simulations and participate in the AMIP/FANGIO and IPCC activities. Tasks 2 and 3 will continue with focus on the methodology to cross-calibrate the climate data of instrument, historical and other proxy information from tree rings and pollen. For Task 4, we plan to continue the analysis of distinct differences in the climate characteristics between CO2 and other greenhouse gases, in particular the O3. We do not anticipate any technique difficulties.
The budget to conduct these studies remains the same as originally proposed.
